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(54) HYDRAUUC DAMPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydraulic 
damper which can change the settings of a pressure 
adjusting valve and a relief valve easily. 
SOLUTION: A first supply and exhaust port 28 and a 
second supply and exhaust port 30 which are 
communicated with a first operation chamber 24 and a 
second operation chamber 26 of a cylinder 1 , 
respectively, are opened and formed on a mounting face 
32 of a cylinder main body 4. Moreover, a first passage 
and a second passage which are communicated with the 
first supply and exhaust port 28 and the second supply 
and exhaust port 30, respectively, are formed in an 
accumulated layer block 34 which is detachably attached 
to the mounting face 32. Furthermore, a pair of pressure 
adjusting valves and a pair of relief valves which connect 
both passages mutually in such a manner that they face 
in the reverse direction are formed in the accumulated 
layer block 34. an accumulator is formed, and 
furthermore, a pair of check valves which connect the 

accumulator with both passages in such a manner that flowing in into both passages becomes 
possible and a pair of restrictions provided in parallel with the pair of check valves are formed. 
The accumulated layer block 34 is formed by accumulating a valve block 38 and an accumulator 
block 40. 
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muBm 1 &L^sg2f^i!i^ic-t*f?*ijia-r-5ss i Rum 

'y^'ic. itrffi»i&tf«2i&»7H-hi:-5-*i-f4tiajS-r 
isi$icKei-r-5-**a)!aE#&t;-*t(Du u— -^^sj^ 

attitmz^ T^aAlx— 4i*}^BKL, 

aaosiE^trof^ffl $ia#:&i6i leg If 4#t$: ^18 c i: 
$^a<t-r-5ii*^ 1 xi*gg*:s2ffieojsiEy>/<. 
[iSjit«4i WEy y— 7#ii. spffi^tit^ie/jxgss 

[0001] 

■5. 

[OO O 2] 

lffi3R<©fttei J: y . #g§SF 5-5984 1 
<DffiK^«JfiEL, C(Oaffilc. St^lri£l6)^lcSltc,^^ 

*i=:tfti+€>*if=-?t©y y— :7#$^KUfcaEar>/< 

(0 0 0 3] C<D?fiffy>/<li. BiSiSSmTOlgtilz 
«UTtt. !@ffi#lcJ;yaa3Sfi<Di§ADI-l£CTJ:#-r 



5t>$e)ji±a)fi8tiic*t L Ti* y y -:7#ic.j: y jisrcis 

[OOO 4] 

f=«£S5©*©-ei*, iiE#Af>y y-:7#<DisSE«s«« 
s-r«*&^i=i*. »E'>y >y$»»Lfeit*i.is^f 

y-:7#lc-g*$fd:iiSg$iiia$-ti-J:3i:Lr, C;h. 
E(iteiA<:*:# < ft y , c*t6<D#^ e;?. K>(»9i=ffiit4 
[0 0 0 5] :tE:«^d>>Bai«. nE#-V>y y-7#<DIB: 

s©SMA<ssi=iTii«aEy>/<*aflt-r -5 c t icfc 

[OOO 6] 

<. •5fcto*ro^e*®iofc, fin 

i^y >^*tt:F«i*ss!)-r«ex h-><Disgfiai=}^js$ 
4i/=9S 1 Rism 2 f^ns»-ca>f^fli»a>«g^r= J: y . m 

iife©Si!l*!tS*1i-*j*Ea''>/<lcfct>T. fflElgl 

&t;m2<^»»z-eti-etiiiii-r-5m i s-ifrnz^myf^ 

— y- trWR'^ y >y*«:<DBlftffil=Ma}g^ 
«?rE«i#®i-««iprt6icS!y#itt>tvfcS@:?fD -^^^ 

i&T;«2aK*}&BiL. A^o. iWEast^p-v^^rt 

l::. flirEI5SffiKra^St^lca»|fil^l=S^-r*-**<DgiE 
#&t;-«a)y y-:7#$j^BE-r-Si:*i=- r=tiAu 

— a'SJBIiKU. MIC. KT+iAU— ^ttSaEiSJitei: 
*«FE8iaiS'>.©S![A*prflll=»«i-r«-«<D5^i ry^^ 
#&t;i$-*tfl)5^ I -y ^7 # t a£5lJ|zKl+ ^*tfc-5rt<DjS 

[OOO 7] s?rEa)l:^fp-v^i*. ffirEHiai; 
m2ffl». ffrE-«©!iiE#, B?rE-«<Dy y-7#A< 

u— ^1 ::f P -v ^ t ^ L rj^BE L T t, J: t V 

[OOO 8] Ml-. B5Eyy-:7#i±. #<*ffliicggaiu 

r^tiliSiiii=#S$«Lf=#Sfl{4;t^. frEISl3(lim 
2SKA^t.3^A$4^#ffi^STSS^a5•r•5ftK*^. #^ 

iaa'^i:ac*-t*4»ui?i?&*-rst*ic. 
fcftaa tos!i*i.©<^ffl ^ gg#^rfii I- g It -i, it 
t.o-et,J:L^. fe-6tMi. MEy y — "^^i*. spsftst 

#^<D@Slllc J: yffirE/h&3gfiBA<9Eg-r'&#^^ ^fiSit 
[0009] 
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<*4<t. gBi?L2a)55ffi8*SC-«a)*/^-ffl«6. 8 

6. s^sa-rse;^ h>D-v Ki 236<. -ftttfcaiy 
too 10] ex K1 2cz>-fflicii^ttaji 4 

}*siSB«i a\zmmi^tz^vtmvt2oiz\tm^u 

«2 2A<«tyf*Cte>ttri^^o 6. ISO 

-:^tt©jfi««i«iics»y#rtt»*L. ffi:^i*s«f:i«iy(* 

[00 1 1 ] ffift7L2ii. ex h>i orccfcytt«it>*L 

T. m &t;m2^S!i^2 4, 2 6/)<jf^fS;$tiTfcy. 

vU>^r*(*:4|Zl*. Si:Rl/m2<tiftm2 4, 26fC 

a3iLfcSiz^t;m2j&gf7K— h2 8. 3o/><)^j?e$*t 

Tt^^o ^i:Ri;iB2t&Sf7t^-h2 8. 30f*, ->y> 
^*»:4a>nS(c5|ijgfc}^jJES*tfcaif^ffi3 2lCgBPJ^ 

[0 0 1 21 lSf*ffi3 2fCf±. 02lC^f cfc^lC. HB 

::rD^v<7 3 4;b<4*<Dt:x3 6ic^y«»iprt^(ci5iyf^ 

«th>*tTi^&o «B:::^P^>^3 4l*. #:^D>;/^3 8± 
\ZT:^:LA[^-^^ya^yi; AOi)^mmts*i. t:X4 2lC 

^^)mm.^m\z^^)mfh>*hxmf&t*ixi^^o 

[0 0 13] Msinm3 2{zmy)nifi^Htz^ya^:;^3 

8a>T®3 8a|Cl*. miRl/^2|&}p7K--h2 8. 3 

o\zmmi'^J:5\zm^JBLlf^2&mn^^. ^et^m 

P^^fiE$:art^^o mi 2S^t;m2j$g|?L4 4. 46|C 

it. i¥ynv^3a\H\zs^mzm&mmxi^^t^Htzm 
iSLi;m2jSii7i4 8. 5o/»<»ia$tiTt>^o 

[0 0 1 4] c<oSi&o:m23ia?l4 8. SOIZil® 
-r^t^lfc. #:^P';/<7 3 8cDJ:l53 8bic§Ba'r^m 
1 2S^i;S2«Afl.5 2. 5 4;&<J^fiK$+LTt>'&o C;Ke) 

a>sixi;m2}fsi7L4 4. 4 6. ^1 ^^t;m2aifi?i 

48. 50. mi&i;m239An5 2, 54lZci:y«1 

&t;s2a[»5 6. 5 83!»<}i$fie$tirt>-5o 

[0 0 15] -E-Ur. #^D-;^3 8rtlCl*. SSIC^ 
^1 St/m2iiffi?l4 8. 5 0i:<7)rBl(::. S 
lMcj£[Sjt<0-S*(D®1&li:®2lSBE#6 0. 6 2A<J^ 

fiE**tTi^«>o MIC. #::^n-y^3 8rtizid:. Si&tf 

S2ia5#60. 6 2<hf^i:a/SOm3X0:m4iiE# 
7 4. 7 6 (@10#^J **«i<D<4glCj^jg$*Lr 

[O 0 1 6] mi 3^^m2lSJE#6 O. 6 2(i. SIMZ 

i£fS) # (ca It t> *vr l^ ^ ^ A WdT -5) <7)«figiii^- r* 

fey. m3&i;Sg4iaE#7 4. 7 6*,f^fi|T-& 



*OT?. »1iBE#6 0|ZOt^TB*ffllz!ftlHL. m2- 

m4iaE#6 2. 7 4. 7 6^::ot^T(*l^l:ffl«lc|^- 
s-^^f*ur»^ffl^ctt§8^«lBS-r«o 

[0 0 17] »1|I3E#6 0I*. «1&i;»2ilffi?l4 

8. 5 0^affi-r-5Sffi?L6 4lC|giaiifl,4 8(l3;5N^> 
*fttfi86 6 a*^ISAaF*tfc#tt:6 6^ii7l. #3fQ-y^ 

3 8lZ««aFtifc$:l#ffl*t6 8WlCJRttStLfcEISl*te 

7 0izj:y. 4ttt«P66 a^Sil?i64rtrzWA-r^:^ 

^*4xfciaSaJ«7 2*[5«£*ii-C. iiiffif*fe7 OCDf* 

[0O1 8] 4ft^6B6 6 af*. X h U— hgPi:^^IC[a) 
3!)^oXgil<*'&3li5:$lB^. ifttffl 6 6 a ;!»<SiiiFL 6 4 
rc}fA**iTl^-64:#lcf*. XhU— hSPIc<fcy»ffi?l 
6 4^BBgL. «l-jRgB6 6 a;&<Sa?L6 4*N^tglta3'^ 

izvt^xmiz^^jmmne A(Dmummt}^mm'th^o 
[0 0 19] #:^p*>^3 8i^rci*. aeiz^-r 

mi S,t/S2®3Sft4 8. 5 0i:<7>raf3. SIX 

r::ffifpi*a>-«omi &t/m2 y y— :7#7 8. 8o*< 
m^^itxi^^o MIC. #::fa-/>7 3 0rtfcii. »is 
t;m2y y-77#7 8. &otmcw^(DW^3Rifm4 
yy-:7#7 9. 8i (Sio#Rg))!>^ ««iagfcj^ 

[o 0 2 o] mi &t/m2 y y— :7#7 8. 8oii. s 

-•cfcy. m3&tfm4y y— :7#7 9. 8 i 4, 
mmx&^ox. Si y y-3^#7 8icot^TPaiicK 
^L. m2-m4 y y— :7#7 9 — 8 1lc-^l^Tl*l^^c 

[002 1] mi yy-:7#7 8i*. mi;Ru:m2affi 
^14 8. 5o$-5Ui-r*®jafl,8 2fzmijtai?L4 8{ii 

*^t>»AaF*tfc#ffiSP«8 4S{iit. #ffiap«8 4C0tt 

*lfiIlcl*ttasa8 6*«s^if^ffi^*iTL^'5o miaafl. 

4 8ICS5^ffitc#ffiSP*t8 4y5t^l*. ^J^ICJ^IS^^L 
Tfcy. Ca>#ffifiB«8 4|C«ftLT#tt:8 83&^#:^D 
•y^? 3 8IC»A**tfclSe5«9 0|cS»pJi6lC}SA**t 

[0022] #(*8 8a)5feffli*¥Srcj^is$HT*>y. 

■t::iz|±. #ffifi|5«8 4 3gai^®<Dqttt5?l8 6g§PSH 
iCj^fiS Lfc#ffi 8 4a icSffif S/hSSeSP 88a 35<J^« 
$*tTt^^o Sg5«9 0(D*^li#ffiei5«8 4lC^^^ 

*i. #ffia«8 4. ®s»«9o. #(*8 sizcfcya^ti 

tc#S9 2/»<l^«**tTt^*o #^9 21*. #ffiffltt8 
4{H5fe^(DjSgP«9 0lCf^fig$tl./cg^m?L9 4^^LT 

mi affin4 8icii®$*Lrt>^o -tur. ccDSjaj^L 

9 41*. #ffifiS*f8 4S6ai«iS)5^^t>S3StfHa^^i^4Lfc 
(4a-C#^9 2$miiSa?l4 8--^3iC$ii-^<*:3. * 

(Dct^o/i^ #ss0«t8 4a>^m^s<^yi^aictitSLT 
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[0023] ^yo^:;^3 8\Z\t^n&«9 6tmX^ 
tlTtey. 3£l#Se«9 6IZj^fig$+lf-:&lS?l9 SiCEfig 
1**31 0 0A<JRJfiaF*tri^-6o CCDEtSlStel OOlCj: 
. #{«:8 8 (D^h&See 8 8a 84a izHmti 

2. m2UU-:7#8 0a>Jtaift8 2^^LT«1iaii 

7i4 8ic»fii**tri^«o 

[0 0 2 41 r+a.Au— 4i:^D*>^4 o(c(i. 
ig7f::^-r«fc5iw. t+ilau-^ 1 0 3t<mm^*ix 
fey. t^^olAu— ^ 1 03i*r+iLAu— :^p*:/^ 

4or::SjH^fiE**Lfc*gTLl O4*«itrt^^o 
[0 0 2 5] *S711 0 4lClieXh>1 OSA^SBlPl 

t6l3fSA*tiTfey. e::^ h>i o 8fci*p»v Ki 1 o 
a>-^/><HS$*LTi^*o n-/ Ki ooi*:/^^i o 6 

^:J5««llCggtf5$*LTfey. *S?11 0 40ffi«lztt3£ 
}#aJ<^1 1 2A<!gA$*lTl^'5o 
[0 0 2 6] O^y Kl 0 0(iC<D3^J#gP«1 1 2 * Kii 
LT. 3£}#ffl«l 1 2;^)^t»S6ffiS*tTl^^o e:^h>l 

0 8<»:3^j*«P«1 1 2i:C0raiCfftt«te1 1 4/><tiA* 
*iTfey. EtStffel 1 4<Df*©:f3fZc*:y ex h>1 O 

8^:^^yi o 6:^^^g^cf^®LTl^'5o :^Sfl.io4. 

t:Xh>10 8. -^^^1 OeiCfflSixTfflJl^l 1 6 
t^BfSmiXtS^). ft»Sl 1 6ICtt«lSfl.1 1 3t)<m 

[0 0 2 7] 1 8ttT*J.AU— ^:^a*y^4 

0(Cj^ii£^FHfc-?^COmi55Lt;il2^X'>^7#1 2 0. 

1 2 2*^LTSl^tl/m2^«^^l1 2 4. 1 26lcm 

4. 126li. T+iAU— 4i::^D^^4 0(DTffi4 0 
a|ZggD$;KTfcy. T^i A U— :f O *y ^ 4 O 

v<7 3 SiCttBLfcBglC. mi&t/:®2 5^tt7Ll 2 
4, 1 2 6*<-€-*t-Ptt«lX0:«2»Afl.5 2, 5 4fC 

[0028] -i*(Dmi&tfS2^x*:;^#1 20. 1 

221*. igi:«|jtr*fc«a>T?. m^^JLv<?^^ 201c 

1201*. T^:LM.[y^yay^ ^Oizmf&tSilfzm 
A?L1 2 8lc}fA*nfc#*tt:i 3 0^1i^. 1 
3 0i::l*. lSa?Ll 1 8lcilfiLfc'hS?Ll 3 2. /hS 

ni 3 2ic#ffii 3 3^^^LraiiLfc*s^l1 3^t^ 

[0 0 2 9] *g?l1 3 4|Zli#(*1 3 6A<g»BlK6|c 
tfAStlTfcy. #1^1 3 3^(DgffilCcfey/J>g?l1 3 

2^mmx^^^oizmm^*ixi^i>o *gfl.i 

3 4li#*«:|Cj^ffi3FilfcJtffiM 3 8*^hLrl*Afl. 
1 2 SfciiSStLTfcy. tfAfLi 2 8l::!igl »«fL 

1 2^t)mmtsitxi^^o *g?Li 341^1*:^^^ 
1 4 4A<KAaF*iTiBsaF*trtN'So 



[0030] ##136 ICli-t<7)tt3Slpl4"l>lC« y 1 4 

o)b<i^i«$tt. *fc. «y 1 4oicaiiLS:firrp)icsfi 
uycetmRi 4 2;!i<}&fi8$ii-ci^4o t*«i?Li 1 8ts 

1»tt?Ll 24tl*/hS?Ll 3 2. »y 1 40. ttUlJL 
14 2. 134. KiiTL 138. If A?L 128$ 

^LraiasFtLTL^-Sp ctiiccfcy. laioic^-rcfed 
rc. »i ^x-v<7#i 2 ot»y 1 4oitt. at^ijicia: 

ItbtifciifiFvlCJSy. S2^x-V^7#1 22tf^»IZ« 
y 1 4 6;!^<^5lJl3K^t^>*Lr^^'So 
[003 1] Mi*Lfc*Slltef^fiS(7>aE^>/<(D 

3b<Ji#-r^i:. «2t&Bf7K-h30. m2}tg!fl,46. 

S2»a?i5o*^^Lr. miiBE#6oa>#(t6 6ic 

[0 0 3 2] E*±P^fcJ:^f^ffl^*^ E|g(*ta7 0(;) 

4A^t>&ltffi^:^^fil^cSi6■r^o ctticj^y. »2ilji 

?l5 0f*. mil7L6 4^tn^UTmi ajl7L4 8i:ail 
L. Mi::mimfiia44. mi*&Sfn^-h2 8*^LT 

«ift»S2 4tiiii'r«o 
[0 0 3 3] ^{teercr*. ®2f^i!i^2 6;{»n^®a* 
*t^E*<hE«itfte7 0<D(*»*t3{»<«|pjf^fflL. E* 

saicj:yEiKifte7O(0f*^:^;&<ii»n-r-i»<OT*. E:^ 

y. ^^eecogSSfiA^^^-So 

[0 0 3 4] -^-ttfCPt^C-C. «ftt«6 6a|C^^SaHl 

e A<Dmomm^m^hayx. i^W}^<DK:h(ommz^ 
y. SP®»^iS-^35^^lciijta-r^o ctiiccfcy. «yi 

fSit^LTE:^A<li*D-r^. 5Sfi^E:^coieiaW3Sliei 
tz. E«Sf*te7 0fi. ^(OSSmA<a>trlif>otNTimS 

?&:<. iifiep*t7 2*i5ieaFii-r-f-a)f*»**ssiw!a 

[0 0 3 5] ^2tfB)^2 6CDE*li. m2j&SJ7K-h 
3 0. m2|$«a4 6. mzmmKSO^ Sffift8 2. 
Ota^nse^itLXm^ UU— :7#7 8(0#i4:8 8li:ft 
fflt-^o E.tit}^W.lZ±mLX. Effitftel 0 0 (Df*®* 
«±[s]^<h. #{*8 8 3&^Eei*tel 0 0(DH9iMzmL 
XmWi-t^o cfcor. /hS35a8 8 a3!)<#JS8 4 a;i^t> 
lirelL-C. ti:ffi7L8 6^miilS7L4 8^:$#£9 2. 
Sfa3fl,9 4$^LTjiaf 

[0 0 3 6] #ffi8 4 aAxe>qtm**t4itS!l*I*. »tlJ 
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fl 9 4 A<#glSiS« 8 4 ©SgUJSSB J: y rtHlcliia LT 
4®r-. #tt:8 8t=l*flF»i;tta>35j$JcJJ;i:.f=f*ffl*A<ft 

«:8 8 ^ii-¥>*MZjgKi$-a-4fl>T?. E*;*-- /^-^-f K 

[0 0 3 7] «£or. m2<^l!l^2 6rt<Dfta!)jftttK2 
*Stt*'-K3 0. m2j$«fl.4 6, |g2ilififl,5 0, M 

mnsz, tttmnae. #S92, mmnsA. mim 

JiR48. SglSEl^fl,44, ^1IS»7K-h2 8^^hL 

26l*l<Dff*iA^ SBl y 'J— 7#7 SO'J 'J— :7E^J: 
iHlSi:. ^1 'J'J-7#7 8A<ga#L-C. m2f^Ki^2 

E**<y U— ^EKlJttJSrSt. «S!ll=«-r-5«fit 
:*3tt-Slcffif=tiS. (Si. SS!ilcJ:y?gHt8ft^2 4fl!). 
E* Ji^ L fc i: ^ I- 1 fc * o 
[0 0 3 8] 'J •J-7Ea)|aS$^^MLfc^^i#lcl±, 

^m«im 9 6 y Ei6«fe i o o *3S»-*-*t,« 
iiii)iE#6o-v>mi u u— 7#7 8a)jija 

[0039] mm~ii y m i tmrn. 2 e « ode* A<eT 

Lfc<S:#lc(*. T+iAU— ^ 1 03T?I*. E«Sl**a1 
1 4<D#®*(=;J:y tfX h>1 O 8M}f LUi$*l,r. 

nasi 1 6)SiNt,^^fl,i 1 s^^ur. 3 21- 

T. 3 3*Nf,JSraL. *:S711 3 4. mSTll 3 

8. IfAftl 2 8. mi»ttfl,1 2 4. mi«A?l5 

2, siaan.48. sgi»tt?i44. «Bi»»7H-h 

^i=<fc y . mi f^as 2 4 A^ME t y . 

[DO 4 0] fis<7)±#^fro@Ha)B|ig(Da)SJi 
^ic J: y . f^S)jfi<oa)t A<JiA< y . m 1 so:m 2 f^SbM 

24. 2 6«)EAA<±^Lfc<i:$lc|*. mi&U:m2j^ 
»;K-h28. 3 0, «1»0rS^2}S«?l4 4. 46. 
mi&t/m2aji7L4 8. 5 0. miXl^m2«A?l5 
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